wo 2004/055035 Al llflfliliililiiiiiliiilliOl 



(57) 

nMrnm^^ rna mi})4m., ^'m^^ii>^m.m^^^^ rna ^^mu^mmu 
HIV mm^mi^; immnrnwcm^^^n rm mRr^^fifii*i«!j hiv mm&^m^-. 
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n^^^m^mmvE^m.^^^ RNA ^^^mms^^mm^M^ni^tft rna 
m¥mp.^i>m hiv wm^mm, mi^'^mff^^im^^mmmn^^^m « 

-mtmv mkRm'^^:^mmm rna m}:m>^^, m¥nR^)^m]tarpm^ 
RNA i^^ij^jt^. mmm rna mi^)^^-^^mm^iim>^m^^im 

^liRNAj^d: 

( 1 ) aucaaugaggaagcugcagaaugg; 
( 2 ) gggaagugacauagcaggaacuacuag ; 

(3 ) uaaauaaaauaguaagaauguauagcccu; 

(4) uaugggguaccugugugga; 

( 5 ) gccaauucccauacauuauugugc ; 

(6) uuaaauggcagucuagcagaa; 

( 7 ) accacacacaaggcuacuucccugau ; 

(8) acagccgccuagcauuucaucac; 

( 9 ) ggauggugcuucaagcuaguaccaguu » 

T^RNAj^ij#A^j!fe;5, pTiM^ifci^mRNAMf, jmwi&^wm^m^ 
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RNA j?m^>t^^^ 5' 3' mbmmwmm^^ nmrn^tm 

i?^!lR^>T-^ (j^^lJ^'t' SEQ ID No. 1~SEQ ID No. 9) Sl-^:^^h6^ ^ J¥^\]R^>i 
-m. HIV DNA 

1) 1^ DNA m^}R^>^^^Bm^^^ RNA J^m^itl^ SEQ ID 

No. i~sEQ ID No. 9) > w^^^ RNA mm^mi^^:s.^\^^nR-^)^^^B 

2) i^DNAj^^!j^^>T-a-^l) fMRNAJ^Jim^>T-a^E^5' ^lSc3' ii^M 

3) DNA j^^ij^^jta^^^e^^^ RNA mnR^>^^ mmm'^ seq id 
No. i~seq id No. 9) m^tj^m RNA ^nR^}^ma±^tmm^hm^nm 

m6^^^# RNA j^>^ij> Bm&^^^ RNA j^^il2l^>i-^ (i^^iJ^4' SEQ ID No. 1~SEQ 

ID No. 9) m^t.mm RNA mmR^)^^^^^i^^^^ rna f¥ym±^mm 
^mi^^nmj^m:^^w rna j^^ij>(vriSo 

HIV mmmmRmmimmmm^mi^, imw^^'^^^^fm^ rna 

^ DNA mnR^)i^^ 'S^S DNA S;#^P RNA i^^mR^>^^P^^M-^^ 

mmi^'^^ inx^tfym^^n^^^Mmjs'^mkT^ rnac mm.w^i^ rna 

^i^^^ DNA mmWo RNA ^ii^^2|^P32!^^^?^#^#, DNA 
m (AAV) c 

-^ttn; HIV ?i#/g^^l5?v^^y^^6tlflg;^#. T^II^#'^Wl^±m6^ RNA 

m DNA j^^ij^^>ita> ^'&«wuJi±B^6^Jn: HIV mmmmR^'^jtmm^^^ 
-^tin: HIV mmmmRmm-^mmm-^^, mf^m\^:x±mmi rna ik dna 

-f+ifc HIV ?i«^^^B^v^:5t^^6<]1^^Mi^^!j6<]mffi , mXlMm RNA ^ 
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5 mi ^^^mt pEGFP-gpl20 m^'^M o 

m 2 ^mjm^umkm^mk=fik, rna wiMmft egfp-hiv gpi2o m-^^ 

m 3 ^1131 Western-Blot WMm)m=¥-^ RNA pTU^I^Bc EGFP-HIV gpl20 M 

10 S 4 RNA p-Hl-gpl20i ^^^^S p 

m 5 ^MIi^pAAV-120i fi^t^aSc 

s 6 ^imM^wmmmm^^m^ hiv gpi2o j^5^#^^ rna mmm 

AAV ^^rTW^J GFP-GP120 iife'^^^fi^I^iiSo 



15 ^mmm.^-^ 

^mi: ^i^^Hiv RNA 

Tm^^mm hivi Mi^^^u, ^t^®^^#^^ 70 ^^mwm cnt) m 

^. NIH (^ffl@Ai[ai^fm^)t^TOl BLAST ^#(BLASTO 2. 2. 4/2. 2. 5) 

20 . :S»P^±^tjf^GenBank (NCBI, ^fflffl^^Mi^'ftS^'C^O . EMBL (^^1^ 

±'f-mm=f' 19 4':^=gm; (2) i^aWfH^i^ HIV lOOO 
25 mi^6<]i^!JJA!^i. tk^m#I!^2o 



^1. iiillll^libl^^ia^HIVJf^iJ't'Wi^^fi^IRNAj^^iJ 





HIV^E 


RNAi^^lJ 


1 


gaff-pol 


aucaaugaggaagcugcagaaugg 


2 


gag-pol 


gggaagugacauagcaggaacuacuag 


3 


gag-pol 


uaaauaaaauaguaagaauguauagcccu 
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HIV 




4 


env 


uaugggguaccugugugga 


5 


env 


gccaauucccauacauuauugugc 


e 
D 


env 


uuaaauggcagucuagcagaa 


7 


nef 


accacacacaaggcuacuucccugau 


8 


3~UTR 


acagccgccuagcauuucaucac 


9 


LTR 


ggauggugcuucaagcuaguaccaguu 





HIV^S 














(nt) 






nt 














1 


gag-pol 


24 


1050 


1050 


0 


2 


gag-pol 


27 


1051 


1050 


1 


3 


gag-pol 


29 


1050 


1048 


2 


4 


env 


19 


1050 


1050 


0 


5 


env 


24 


1050 


1050 


0 


6 


env 


21 


1050 


1050 


0 


7 


nef 


26 


1082 


1082 


0 


8 


3-urR 


23 


1070 


1070 


0 


9 


LTR 


27 


1069 


1069 


0 



5 ^m2. ^'^J&mk)m, l^ftHIV env^@6<J^. 

t^±i& env mmmi^mi} cmi^4 ^m:> i9 ^mmi rna m, ^w^m. 

5' uaugggguaccuguguggauu 
3' uuauaccccauggacacaccu 
10 imm 1 0f^, J^i pEGFPCl (Clontech, CA) ffl EcoRI BamHI (37*€ 1 

/m) Bmwo^mi^^mW', um-i btu^Iccim (2ng) jpgpi2o^i 
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^ 1 (5* cggaattctaaagagcacaaga cagtggac) ; ^ ?I ^ 2 (5' 
cggatcctactctaccgtcagcgtcattga)# lOOng, Pfu 2.5 dNTP 

250MniolA. 2.5nimolA MgCU 25mraolA TrisHCl (pH8. 3) iStf PGR ^(94°C 30 
#, 50°C30#. 72°C90#, l^fflPerkin Elmer 9700 M PGR tJC,^ 30 tfi^, PGR 
i^ffi Qiagen Gel Extraction Kit (jj^g Biolab) EcoRI m BamHI iS-ej^-^J±& 

JM109(jS^ g Promega), i^^±iBjl61jM^pEOT-gpl20, 
T^i^^JiSJeW^xi^ejI^g^^HIV gpl20 

J^pEGFP-gpl20 l|ig lixg Ji^-^jmi RM 'ftm LIPOFECTamihe (JaL 
Invitrogen ijfeH^^^)^$f^HEK293 IffllS (Pl^i ATCG), 36 y^Js^lJU l(ig 

Clontech) ^^fT^EP^(IB) , imm^B&m&^o 

j^MMM^^; MW$i,^MtmX^ ^^lJl^DsRMl^nDsRNA2^, iamSPJx^, 
dsRNAMmgGFP-HIV (S>120m^^&^m&^8 0 %liUio 



^m±M gag {^^/^ij 1 «f 2 -^j^^ij) 19 mt^^fi^ RNA ^wf, mm^s. 
^mm-^^^mm\^mim. :^#rna^3' ^^quu, m^mi^mi)m: 

5' gugacauagcaggaacuacuu 
3' uucacuguaucguccuugaug 

HI, :^i^pEGFP ciM*i (Giontech,cA) , i^j^mpimmm'^m^§&m(M^^ 

HIV gagfi^li'^^So 

m^MiL^ RNA )m, ^ LIPOFECTamine HEK293 mm, 36 /jNfltB 



^■0?!)4. ^^«RNA«!)nef^@^ 



wo 2004/055035 ^^/CN2003/001068 

5' accacacajcaaggcuacuuuu 
3' uuuggguguguuccgaugaa 
im-,^m2^^, iiiiPCRAVHIV (LAV-l.Bru^^^) cDNA r^tHnef 

mm. ^1^^ pEGFP CI jm (ciontech.cA) ,i;m^^^^^^^^^^ 



^ 3 ^ifM>?x^«^fp*'J HIV ^-^mm^mmm 





DsRNA 


HIV lESS 




1 


5' aucaaugaggaagcugcaguu 
3' uuuaguuacuccuucgacguc 


gag-pol 


-H-H- 


2 


5' guaagaaugucuagcccuguu 
3' uucauucuuacagaucgggac 


gag-pol 


+++ 


3 


5' uucccauacauuauugugcuu 
3' uuaaggguauguaauaacacg 


env 


-H-+ 


4 


5' aaauggcagucuagcagaauu 
3' uuuuuaccgucagaucgucuu 


env 


+++ 



& +4-+}Cp$!j 60-80%; -H-H-Jtp^iJ 80-100%. 



^m^^ env wmmmi 1 4" 5 ^m^]-) y^mi dm M-as^^^ 

6^ DNAK-ir. 31^/05?^^ DNAM"^, 5' BamHI 3' 

1^ Hindiii •^mm^mmM-mmm'^mwm^u 
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A:5' gatcccc ttcccataoattattgtgtAtcaaga&igcacaataatgtatggga^ttt^ 
B:5' a&^xtttccejajaa&ttcccatacatt^^ 

4 mTT^. M31 PCR (UJ.AS@^I DMA 1 1 
5'-TMTTMT(XXmxmTTaJAACX5CTGA(jGTC-3' , ^\ ^ 2 5' -GCACTAGTAAGCT 
TCGATCCG TXKJTCTCATACAGAACrrATAAGATiaX-^^ , rit^tl^^^'J 2)^f#AHl RNA 
mrn^B^^, pEGFPCl (Clontech) ffi Asel Xbal H-^/sHlifc^^^^^ 
Wf, ±3*rii>H-|^AselSlSpeI@|i;U;5|HliBt, IIWi^MJSl^ 
#MfipHlc)|#±^-^JqKfi^DNA>tg:(A, B) ilAB^HMpHl «6^BainHI ^Hindlll 
;|=£l^J^ipHl-gpl20i. i^.^j^Sa^'. :&RNA^^IIIfi<J#ffiT, ^ 

ffi 4 Mg pHl-gpl20i Jl*i (^IWIfi pHl mm%y^Wd m?-VlV GP120 

m^^^^mmmm hek293 ^bs, is^n^^J 2 wmrnmrni^^^ 
T^j^mm^, EGFP-gpi2o m^mBmi^^'^Mmm^; 
m^mm^mm^i^ rna 6<j dm ^mmm^\ hiv ^m^m^^. 

mmm 7. ^$n»^ij e ■fma*! hi 

RNAS^ DNAJt^. mEm^^ikm^^^^i^Vf GP120^@6<]^o 
^SSBf^^ MlipAAV-MCS (!jl^^Stratagene)^NotI^OHindIII ^ 
HI ja^^^P^ gpl20 6<j:^>tlt RNA 6^ DNA >tm^*i pHl-gpl20i ■t'ffi NotI m 
VHndlimW^f ^-^S^pPAY-mCS^fmA. t£l^g;pipAAV-gpl20i, 
j^(4ng) mmm^Wm pm-^)^mi^ pHelperdug, Stratagene)^0 
mn pAAV-RC (2ng Stratagene) LIPOFECTamine ^^^^ HEK 293FT ^8^, 

48 ymjBmim^i^ "mm.AAvmm" MimMn-, pEGFP-GPi2o(iiag)6^M 
m^immp^ gfp 

^maim 6 ^BJii'^P]^ HIV gpl20 RNA mMm. AAV ^ 
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mjmm\m,' mm-%m^m^B^^^ hiv mmmmm^ rna m 
ni^Wi, w^mny^m5^mm rna j^^imi^aw^w^j hiv mm^mk^ 

i M DNA jgi^«#m^l|^^^S^WUJl$t^tH5Cd-/S6tl5?X^ RNA ^Jtp^J HIV 
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1. --miiny^jm^it^^mimmc)^^:, ^mm=-: 
j^mitaTBrn^^m RNA ;^!l^^jta^ mmm: rna j^^iis^ jta-^^si^ \^mm 

( 1 ) aucaaugaggaagcugcagaaugg ; 
(2 ) gggaagugacauagcaggaacuacuag ; 
( 3 ) uaaauaaaauaguaagaauguauagcccu ; 
(4) uaugggguaccugugugga; 
10 (5) gccaauucccauacauuauugugc; 

( 6 ) uuaaauggcagucuagcagaa ; 
(7 ) accacacacaaggcuacuucccugau; 
( 8 ) acagccgccuagcauuucaucac ; 
(9) ggauggugcuucaagcuaguaccaguuo 

15 2. mmmm^ i fmrn-mi hiv mmmmmmsmm^ rna ^^!]^>i-a, 

^[^^Em^nrnj^^M^w rna ;^^iJo 

1) .1^ DNA m^\]R^)^^^mm^ 1 ^;f3i6<j^^ rna j^^im^>ta. 

^ RNA J^jm^>ta-%^;S^hJ^m^>i-a^^?^^6tl^^ RNA ^^M}^: M 

2) ^DNAj^m^>Mrm-^l) ^RNAj^^iJil^Jtm^E^S' ^sg3' ^JpW 

25 3) 1^ DNA ^mRn)^^-^mm^ i rna mnRn)^m.m^^:si 

rna i^^!ji3i^>v^p±'t'fBi#si^h3^»^ij?^^6<j^^# rna ;^^ij> mmm 
^ 1 ^^D^ati^^ rna }^mR^)i^m^^^m rna /^^ij^^>t^^?]^^6<j5?x^ 
rna mmii±^imm^mm}¥^mf^mR^¥^ rna j^m/So 

30 jp!@^lM4ft''|H5r— Jl)9f3^RNAsJcDNAj^!lS^ -^^SDNAmWlRNA^^o 
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1 M 4 ^mps~mdm rna ^ dna m^iK^jt^. m^^^m^m^ 5 mmi 
5 1 s 4 jiM— i^^;fi^6<j RNA m DNA ^ij^^n-^s ii^^ij^^ 5 pjm^^^ 

WJ^^ 1 m 4 4"ftiRr-WM6<J RNA DNA j^m^Jt^. 5 
10 HIV^«^^^IJ^^3tm?^6<J^if. ?&^^!^E5e<Jl5i^o 
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<110 :lb:OTMlr^y!0S4''l> 

<i2o> -miuN^mmmii^mmmm^^imjm 

5 <130 
<160 9 

<170> PatenflhvestsonS.l 

<210> 1 

10 <211> 24 

<212> RNA 

<213> H^raSM (Jjentivbvsgemrd) 

<40O 1 
IS aiicaaiiga^ aa8cug^aga axi^ 24 

<210 2 
<211> 27 
<212> RNA 
20 <213> '©S^Jl (JLentivims genera) 
<40O 2 

gggaagiJgacauagcaggaacuacuag 27 

<210 3 
25 <211> 29 
<212> PNA 

<213>'|l^i|M (JjentMnisgaKra) 
<40O 3 

30 l ^^ffiffl^^^^i agiiaag^ig iiaiiagrrrii 29 



1 



wo 2004/055035 ^ 

<210 4 

<211> 19 

<212> BNA 

<213> IfSl^^M iLenttvtmsgznerd) 

5 

<40O 4 

uaugggguaccugugi^ga 19 

<210 5 

10 <211> 24 

<212> RNA 

<213> (Jjentivirus genera) 

<40O 5 ^ 
IS gccaauuccc anacamiaim gugc 24 

<210 6 

<211> 21 

<212> RNA 

20 <213> t^^JS (lentivirus genera) 

<40O 6 

VBjaaauggaguaiagFaga a 21 

25 <210 7 
<211> 26 
<212> RNA 

<213> 'li^^^M (Za^ims genera) 
<40O 7 

30 accacacacaaggcuaciiucccugau 26 
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<210 8 

<211> 23 
<212> RNA. 

<213> W^^M (JLerOMrusgenenO 
<40O 8 

acagpcgxu agcaiiuucaii cac 23 



<210 9 

10 <211> 27 

<212> RNA 

<213> (lentivinis genera) 



<400> 9 

IS ggau^ugcuucaagcuaguaccaguu 27 
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ABSTRACT 



The invention provides a set of nucleotides against HIV infection and 
their application for treatment and prevention of AIDS. The sequences 
of the nucleotides were shown in the sequences table. The invention was 
superior to the similar technology as following: High conserved RNA 
sequences were obtained by compare all the published HIV genome 
sequences. Double strand RNA sequences derived from the sequences can 
effectively inhibit the expression of target HIV gene. HIV gene 
expression can also be inhibited by double strand hairpin-like RNA 
transcribed in the cells harboring recombinant plasmid which contain 
the DNA sequences encoding the RNA sequences. Further, HIV gene 
expression can be knocked down by in cell transcribed double strand 
RNA corresponding to the RNA sequences encoded by recombinant 
adenovirus associated virus. 
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